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INSTRUMENT FOR CHECKING THE EARTH ZONTENT IN PULP

Elektricheskiye Stanisii, No 2 Engr Ye. G. Kardush
Moscow, Feb 1955, Pp 15-19 Engr. V. S. Sokolov

[Figures referred to ure appended, ]

In highly efficient dredging operations, a constant check of the earth
content in the pulp is essentlel in order to accurately estimate the volume
of earth removed. v

At present there are Lo reliable instruments which can indicate with a
sufficient degree of accuracy the percentage of earth content in pulp, or
Tregister the total umount of earth removed. In the absence of such instruments,
the solid content of pulp fluctuates within wide limits (from 5 to Lo percent).
Teking into considerution the danger of clogging pipes with saturated pulp, the
Eeneral practice is to maintain a low content of solid matter for efficient
operation.

At the Centrul Scientific Resenrch Laboratory of' Physical Methods for
the Investigation of Materials, Muin State Inspectorate for Boiler Supervi-
slon, Ministry of Electric Pover Stations and the Electrical Industry, an
instrument was developed by Ye. G. Kardash to measure the percent of earth
content in pulp and to indicate the total amount of earth removed in cubic
meters,

The operation of this device is based on the differential penetration of
the pulp within +he dredging pipe by gumma rays from artificial radioactive
substances (isotopes).

The scurce of tamma radiation (see Figure 1) 1s located on one side of
the pipe | (usuaily under it), while on other side of the pipe is located
a4 Gieger counter, a gamra-ray indicutor or un lonization chumber 2. In the
case being described up lorization chambor was used. Gamma rays {rom a
nunber of radiowsctive SOLrCEes can peretruate more than 300 mm of steel or
1.5 m of vater. Since the “bsorption of wamma rays is proportionu}l to the
cortent of solids in tre pipelire, the quantity of gamma rays reaching the
lorizution chumber is inversely proportional to pulp density, (amma rays
entering the ionizution chambier knock electoons [rom its valls and ionize the
air in the charber, Setling up un ionization cwrrent whose magnitude is pro-
bortional to the cemne~ruy intensity., fTais current is amplified by the
highly stuble de ampritier 3 and pussed to Lhe pointer-type messuring instru~
ment 4, which is graduated in percent content of solids in the pulp.

To measure cubic meters of soil removed, an auxiliary amplifier -- the
mixer 5 with ¢ de inmpere-hour meter 6 connected to its output -~ was used.

If the rute or buip flow were constant, the meter could be graduated
directly in cubic metlers.  However since the rate of pulp flow varles, it
must te tuken into uccount. Several well-known methods can be used; fox
example, & Venturi flow meter with differential mancmeter 7 which controls
a potentiometric transmitter (variable electric resistance) connected to
the circuit of the auxiliary amplifier and the earth volume meter.

The isotope cobalt-éo, vhich is wid:ly used at present for industrial
defectoscopy, was useq iIn this case. The cost of enough of this substance
for one instrument coes not exceed a few tens of rubles, In consideration
of safety to bersonnel, the radioactive substance is enclosed in a lead con-
tainer. This container is provided with a s1it for directing & narrow beam
of gamma rays at the ionization chamber,
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deepening the channel anc building !
lce was checked by laking control samples. ;
Figure,3 shows a graph comparing readings of the calibreted instrument with .
trol samples, Conformity of the curves was fully satisfactory,

Xceeding inaccuracies in the control sample measurements.,

The sensitivity of this inst

rument was fully satisfactory,
either on a vertical section of D,

when instalied
ipe or on a horizontal section

immediately
following 8 vertical section. Its installation did not require any alterations
in the pipeline, The recording part of the instrurent was installed in the
control, room, The lighting ci

rcuit of the dredge was utilized 1
Supply.,

or the power

Neither meteorological conditions, rocking [of the dredge]
admixtures in tp

e water or soil, nor any other factors affecteqd

» chemical
of the instrument

the operation
The suitability or this instrument ror widespread use has beep ampl,
Proven by the results of investigution.
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Fioure 1, Diagram of the In- Figure 2. rhotograph of the Irstrument
. strument for Measur- for Measuring ‘Earth Content
R ing Eerth Content in in Pulp

Pulp

1 Lead container with ampule.
. 2. Ionization chamber,
3 implifier for determination of pulp
dedsity.
. Auxiliary amplifier for determination
e ) of output of the dredge. SN
Pulp density indicator.
. Output indicator,
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Figure 3. Graph Comparing Instrument Readings With Test Sample Data
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. Time when readings and test semples were taken.

1. Readings of the instrument,
2. Saturation of pulp with earth in test samples (gravimetric),
3. Saturation of pulp with earth in test samples (volumetric)
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